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FOREWORD

This bibliography is a list of technical publications and papers by
personnel of the U. So Army Natik Laboratories and its contractors
for the period July 1970 through June 1971.

Reprints of journal articles, in some cases, are available from the
individual authors. Copies of tecF.nical reports may be obtained from
4() the Defense Docmnentation Center, Cameron Station, Alexandria,
VLrginia 2,314, or (2) che Natio-aal Technical Information Service,
Springfield, Virginia 22151. The "AD" number should be cited when
ordering copies of reports. Those reports marked with an asterisk (*)
are not available for distribution outside the agencies of the U. S.
Government. Technical papers refer to presentacions for which nc
printed copies exist.
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ABSTRACT

A bibliographic listing of technical publications and papers by the

personnel of the U. S. Army Natick Laboratories and its contractors for

the period July 1970 through June 1971.
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U. S. ARMY NATICK LABORATORIES

COMWANDING GENERAL

Technical ae_ s

1. VAN LYDEGRAF, D. Address. Veterants Day Observance, Town of Natick,
Natick, Mass., 11 November 1970,

2. NLABS support to Vietnam. Armed Forces Management
Association, L. G. Fanscom- Field, Bedford, MeGs., 19 January 1971,

3, NLABS support to Southeast Asia, Naval Academy

Alumni Associaglon, Nea ,i Shipyard, Charlestown, Mass., 9 March
1971.

4. Role of t.he Natick Laboratories and currpst testing
projects. Quartermaster Officer Advanced Cl~sc:zi, L(,-i.'L.!zaster
School, Fort Lee, Va., 6 April !971o

5. Military orgaiiization. Organizational Fnvironments
Class, Babson College, Wellesley, Mass., 20 April 1971.

6. Address. Isker Award Luncheon, Research and Develop-

ment Associates for Military Food and Packaging Systems, Ic.,
New York, N. Y., 20 May 1971.

I



.. PUT, CGO..NiDER

: -echinic Pzoe rs

-. I' W. I ) Food RDIZ Program. Meeting of NRC-NAS

o- n 'ood Service, U. S. Ax-my Natick Laboratories,
Natick, . 30 September 1970.

3. Ref rigeration for military feeding syst-a$. Fall
X':) Mecting, Research and Development Associates for Military
Food and Packaging Systes, Inc., U. S. Army Natick Laboratories,
Natick, \ass., 13-!L October 1970.

91 Rmaks. abor-Management Relations Seminar, U. S.
Ary .atick Laboratcries, Nazck, Mass., 19 October 1970.

10. Re°arks. 1970 Placement Officers!Federa Recruiters.

$,orference, 1-7 S, Ary Natick Laboratories, Natick, Mass.,

21 October i970.

ii. _Rarks. COEQUAP Feedback System Conference,
U. S. Army Natick Laboratories, Natick, Mass., 15-17 Decmber
19 70.

12. ___ .arks. Equal Employment Opportunity Training
Session, U. S. Army Natick Laboratories, Natick, Mass., 30 March
1971.

I !A. Food service system in use at Steglitz Hospital,
Berlin. DOD Food Service/Equipment Planning Board Meeting,
U. S. Army Natick Laboratories, Natick, Mass., 29 April 1971.
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OFFICE OF SCIENTIFIC DIRECTOR

Technical Reports

14. ROSS, E. W.. JR. A gererai chnory ot parachuce opening.
71-32-OSD, January 1971 (AD 719 698).

Techr.ical Papers

15. FLAWAGAN. J. H. Cmputer Aided Des ign-Engineering. . 5. A r-my
Laboratories design personnel. U. S. Army Natick Laboratories,

Natick, Mass., i9 January 1971.

16. Engi-ieering counications, Univer-!y of Rnode
island Engineering Seminar, Kingston, P. 1., 30 March 197:.

17. OESTERLING. J. F. Poilution abateent by the enzymatic conversion

of wastepaper to food or clean bur-ning fuel. Informational

ReviewiBriefing, RD&E Pollution Abateent Capabilicy and Needs,
U. S. Army Materiel Cornand, Washingtcn. D. C., 29 June 1971.

18. SIELBIG, D. H. Military outlook tow-ard 1985. Research and
Development Associates for Military Fcod and Pazkaging Systems,
Inc.; New York, N. Y., 20 May 1971.
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OPrRATIONS RESEARCH AN-D SYSTEM AN!.LYSIS OrIrCE

Technical Papers

19. BYRE, R. J., and R. S. SMITI{. The applicatic-n of state-a °-

zhe-art feeding concepts to Army garri-son feeding. U. -'-. Army
atick Laboratories, Natick, Mss., 15 .:ay 1970.

20. , and G. HE.TWECK. Consumer survey - Atmy garrison
feeding sys at Fort Lw-is, Wrashington. Feeding Systems

---ittee, Natioral Research Council, U. S. Army Natick Lab-

orities. Naclck, lass., June 1970.

21._ and R. S. SHIfl. A systems approach to Aimy
garrison feeding. Feedin6 Systems Ccimittee, National Research
Council, U. S. ;.nny Natick Laberatories, Natick, Mss.,

Nove-ber 1970.

22. -_ , and R. S. SKT.I Fecding iys-s study at Fort
Lewis, Washington. Nat!or.al Security Imdustrial Association.
U. S. An.y Natick Laboratories, Nati:k. Yass., 28 Janua.r. 1971.
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QUALTT ASSMANC E AND FN:GINFEk1NG OFF TCE

Tecicai Reoor~',

23. ELWEFLL, R. A. An itroducrier co Defent driztcn
71-28-QAG, De--Ze-ebe -)7r (AD ; 39



TECHNICAL 1JTUIARY

I,

Technical Reports

246 Bibliography of technical publications ind papers,: JulY 1959 -
June 1970, U. S, Amy Natick Laboxao4ies. 71-l-h,. July 1970
(AD 712 993).
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AIRDROP ENGIN.E-ERING LABORATORY

Technical Papers

25. BROWN, E. J. Army platform developments. Joint Technical Coordi-
nating Group (JTCG) for Airdrop Meeting, U. S. Army Airborne,
Electronics and Special Warfare Board, Fort Bragg, N. C.,
22-23 July 1970; U. S. Army Naotick Laboratories, Natick, Mass.,
20-21 October 1970, Joint Parachute Test Facility, El Centro,
Cal=, '.3-14 January 1971.

26. Report cn type 11 and III platform requirements.
USTRICOM Joint Air Movement Board Heeting, MacDill Air Force
Base, Fla., 26-27 January 1971.

27. CUNNIFF, T. L., and G. CHAKOIAN. Exploratory development of the
extraction by inflation aided recovery parachutes airdrop
system: training and operational aspects. U. S. Continental
Amy ComAnd, Fort Mcnroe, Va., 27-28 August 1970.

28. A presentation on U. S. Army airdrop R&D activities.
18th Air Standardizcation Coordinating Comittee Meeting, ork-
ing Party ", Charleston Air Force Base, S. C., 15-31 March 1971.

29. GOODRICK, T. Estimation of wind effect on gliding parachute cargo
systems using computer simulation. AIM Aerodynamic Decelera-
tor Symposium, Dayton, 0., September 1971. Paper #70-1193.

30. MURPHY, A. L. Drop zone dispersion studies. Airborne in the
70's Conference, 82n-d Airborne Division and Tactical Air
Comnand, Fort Bragg, N. C., 30-31 Mar.h 1971.

Other Publi aitons

31. CHAKOIA1&, G. Exploratory development of a parachute retrorocket
airdrop system. In Joint Air Transport Establishment (Royal
Air Force; EnglandY Annual Review 1970.



CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Technical Reports

32. ARONS, G. N., and R. N. MACNAIR. Diffusion and copolymerization
of polyacrylic acid in nylon 66 fibers to achieve improved
thermal Irotection and hIgher moisture regain. 71-17-CE
(TS-174), September 1970 (AD 722 913).

33. COIREN, G. Correlation between two methods for determining
oxygen number of feather filling materials, 71-24-CE (TS-171),
November 1970 (AD 718 064).

34. DEVANAKONDA, B., and C. J. POPE. The relationship of tensile
and tear strengths of fabrics to component yarn properties.
71-50-CE (TS-175), August 1970 (AD 726 919).

35. FUGUCIA, F., L, I. WEINER, and R. LATBLE. The mechanical proper-
tiev of textile materials as influenced by complexity and rate
of testing. 71-51-CE (TS-176), April 1971 (AD 726 920).

36. JAVIER, V. S. Hicrocellular compound for direct molded ;ole-
(DHS) footwear. 71-23-CE (C&PLSEL-82), July 1970 (AD 884 428).*

37. JONES, F., and L. F. FLORES. Thermal behavior and melting of
non-ionic dye solids. 71-52-CE (C&PLSEL-86), December 1970.

38. LARSON, R. E., and L. T. BANNER. Development of a heat and mass
transfer test facility. North Star Research and Development
Institute, Contract No. DAAC17-70-C-0048. 71-12-CE (C&PLSEL-80),

June 1970 (AD 716 987).

39. LASTNIK, A. L., B. T. CLEAVLY, and J. R. BROWN. Development and

fabrication of a polycarbonate eyeshield for the U. S. Army

flyer's helmet. Mine Safety Appliances Co., and U. S. Army
Natick Laboratories, Contract No. DA 19-129-AMC-332. 71-3-CE
(C&PLSEL-76), jne 1970 (AD 712 313).

40. A history of the development of an armor ensemble
for mine clearance personnel. 71-30-CE (C&PLSEL-84),
October 1970.

41. LILYQUIST, M. R. Experimental organic fiber materials for person-

nel armor. Monsanto Chemical Co., Contract No. DAAG17-69-C-
0079. 71-47-CE (TS-177), January 1971.
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CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORAT RY

Teehnical Reports (continued)

42. MANGELSDORF, D., S. TOBEY, R. COLMAN, and M. GOLDBERG. Proto-
type cold weather face mask. Synsis, Intc. Contract No.
DAAGI7-70-C-0113. 71-45-CE (C&PLSEL-85), February 1971.

43. OLSON, M. W., and G. H. BRICE. Bicomponent and biconstitutent
fibers in.ballistic fabric for personnel armor. Uniroyal, Inc.,
Research Center, Contract No. DAAGIT-70-C-0032. 71-48-CE
(1S-173), March 1971 (AD 726 918).

44. POPE, C. J., R. D. WELLS, A. N. CAMPBELL, F. A. HOFFMAN, and
E. B. FREDERICK. Development of a durable press summer uni-
form. 71-18-CE (TS-170), November 1970 (AD 716 986).

45. PROSSER, R. The possibility of mitigating the destructive effects
of a nuclear explosion by use of dyes. 71-16-CE (C&PLSEL-81),
July 1970.*

46. RAMSLEY, A. 0. Modern counLer-surveillance in combat clothing.
71-9-CE (C&PLSEL-79), September 1970 (AD 713 573).

47. TEXTILE RESEARCH AND ENGINEERING DIVISION. The behavior of
protective uniforms in large-scale simulated fires. 71-40-CE I
(TS-172), March 1971 (AD 724 648).

48. VOTTA, F., JR., and L. A. SPANO. Flow of heat and water vapor
through protective clothing. 71-5-CE (C&PLSEL-78), August
1970 (AD 712 994).

49. WALDRON, E., H. SHRAGER, and W. KOZA. The response of aircraft
camouflage lacquers to thermal radiation. Part I: Zero
airflow and 60000 K radiator. 71-25-CE (C&PLSEL-83), July
1970 (AD 881 056).*

50. WILSON, A. F&, and P. J. MAHONEY. Development of techniques for
evaluating the frictional properties of rubber sole and heel
compounds. 71-6-CE (C&PLSEL-77), May 1970 (AD 713 868).
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CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Journal Articles

51. ARONS, G. N., R. N. MACNAIR, and R. J. PEIRENT. Diffusion and
copolymerization of polyacrylic acid in nylon 66 fibers.
Text. Res., J., 41(2):113-118 (1971).

52. LAIBLE, R., and M. C. HENRY. Development of ballistic needle
punched felts. Amer. Dyest. Rep., 60(4):36-42 (1973).

53. MILES, T. D.. and A. C. DELASANTA. Quality conatrol considera-
tions in the laboratory testing of flame retardant textiles.
Text. Bull., 96(l1):25-29 (1970).

54. PROSSER, R. A. Protection against Intense light. 1. Discussion
of the usual mechanisms of energy dissipation. J. Appl. Polym.
Sci., 15(5):1041-1051 (1971).

55. SELIGSBERGER, L. A practical approach to the determination of
water vapor transmission and absorption. J. Amer. Leather
Chem. Assn., 66(6):263-286 (1971).

56. SULTAN, J. N., R. C. LAIBLE, and F. J. MCGWRRY. Microstructure
of two-phase polymers. Appl. Polymer Symposia, 16:127-136
(1971).

57. VITTIMBERGA, B. M., and M. L. HERZ. The alumina-catalyzed
condensation of 9-carbazolylacetaldehyde. J. Org. Chem.,
35(11):3974-3976 (1970).

58. , and M. L. HERZ. The peroxide-initiated de-
carbonylation of 9-carbazolylacetaldehyde. A possible free-
radical displacement. J. Org. Chem., 35(11):3694-3699 (1970).

59. WEINER, L. I. The relationship of moisture vapor transmission
to the structure of textile fabrics. Text. Chem. Color.
2(22):378-385 (1970).

Technical Papers

60. ERICKSON, R. L., and R. 1. MACNAIR. Fibers containing activated
charcoal. NAS-NRC Comr.ittee on Textile Functional Finishing,
U. S. Army Natick Laboratories, Natick, Mass., 26 February 1971.
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CLOTHING AND PERSONAL LIFE SUPPORT EQUIPMENT LABORATORY

Technical Papers (continued)

61. FIGUCIA, F., L. I. WEINER, and R. LAIBLE. The mechanical pro-
* perties of textile materials as influenced by structural

* complexity and rate of testing. Eighth Annual Plastics Institute
of America Research Conference, Stevens Institute of Technology,
Hoboken, N. J., 5 November 1970.

62. HENRY, M. C. Chemistry in the ?0' and beyond. Defiance College,
Defiance, 0., 7 May 1971.

63. HERZ, M. L., and B. M. VITTIMBERGA. The free radical decarbonylb
ation of 9-carbazolylacetaldehyde. Second Northeast Meeting,
MArican Chemical Society, Providence, R. I., 21 October 1970.

64. MILES, T. D. Quality control in flame retardant fabrics.
Textile Quality Control Association, Fall Meeting, Montgomery,
Ala., 24 September 1970.

65. WALDRON, E. T. Estimating the protection provided by fire-
resistant military garments. Plastics Institute of America,
Clemson University, Clemson, S. C., 9-11 December 1970.

66. WEINER, L. I. The mechanism of moisture vapor transmission
through textile fabrics. Third Shirley International Seminar,

Manchester, England, 16 June 1971.

67. WILSON, A., and P. MAHONEY. Techniques for the evaluation of
frictional properties of rubber sole and heel compounds.
99th Meeting, Division of Rubber Chemtatry, American Chemical
Society, Miami Beach, Fla., 27-30 April 1971.

Other Publications

68. WEINER, L. I. Textile fabric design tables. Technomic
Publishing Co., Stamford, Conn., 1971.

69. Fibrous materials research. (Brochure) 1970.
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EARTH SCIENCES LABORATORY

TEchnical Reports

iO. BARNET, H. F., and P. G. FINKE. Morphometry of landforms:
drumlins. 71-43-ES (ES-b3), May 1971.

71. BRIERLY, W. B. Bibliography on atmospheric (cyclic) sea-salts.

70-63-ES, (ES-57), April 1970 (AD 7i8 613).

72. DALRYMPLE, P. C., K. R. EVERETT, A. D. HASTINGS, W. C. ROBISON,
and S. WOLLASTON, Environment of the Central Asian Highlands.
71-19-ES (ES-62), December 1970.

73. FRODIGH9 R. J. Seasonal contrasts in the Eastern Mojave Desert.
70-68-ES (ES-58), August 1970 (AD 722 738).

74. MCGINNIES, W. G. An annotated bibliography and evaluation of
remote sensing publications relating to military geography of
arid lands. University of Arizona, Contract No. DAAG17-67-C-
0199. 71-27-ES (ES-61), September 1970 (AD 723 061).

75. MILLETT, J. A., and H. F. BARNETT. Surface materials and terrain
features of Yuma Proving Ground (Laguna, Ariz. - Calif. Quad-
tangle). 71-14-ES (ES-59), October 1970 (AD 715 363).

76. __, and H. F. PARNETT. Surface materials and terrainii features of Yuma Proving Ground (Red Hill, Red Bluff Mountain,
and Roll Quadrangles, Ariz.). 71-56-ES (ES-67), June 1971.

77. PAYLORE, P. Desert research, II: selected references 1966-1970.
University of Arizona, Contract No. DAAG17-67-C-0199. 71-20-ES
(ES-60), September 1970 (AD 723 062).

78. SANDS, R. D., H. L. OHMAN, and F. J. SANGER. Environmental guide
for Arctic testing activities at Fort Greely, Alaska. 70-54-ES
(ES-69), May 1971,

79, VILETTO, J., JR. Thailand hill and mountain slope analysis: for

design and testing considerations. 71-53-ES (ES-68), May 1971.
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FARTH SCIENCES ,ABORATORY

Technical Papers

80. BRIERLY, W. B. Visit to Australian tropical test sites. 19t.
Research Conference on Prevention of Microbiological Deteriora-
tion of Military Materiel. U,. S. Army Natick Laboratories,
Natick, Mass., 17 November 1970,

f Other Publications

81. DALRYMPLE, P. C. Physical climatology of the Antarctic. Research
in the Antarctic, AAAS Symposium, Dallas, Tex., 1968 (1971).

82. MAY, J. M., and D. L. MCLELLAN. The ecclogy of malnutrition in
Eastern Africa and four countries of Western Africa. Contract
No. DAAG17-68-C-0140. Hafner Publishing Co., New York, N. Y.,1970.

83. ROBISON, W. C. Review of P. Dansereau (ed,), Challenge for
survival; land, air and water for man in megalopolis, Professional
Geographer, 23:92 (1971).
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FOOD LABORATORY

Technical Reports

84. BUERIS, W. K., and J. M. WOKY. Development of objective end
product tests for piece size in combination food products.
71-13-FL (FL-115), September 1970 (AD 716 984).

83. CHURCH. B. D.. G. R. GERMAINE, and D. B. ROWLEY. Mode of
radietion resistance of Ciostridium butulinum spores. North
Star Research and Development Institute and U. S. Army Natick
Laboratories, Contract No. DAAG 17-68-C-0094. 71-4-FL (FL-112),
Augast 1970 (AD 717 363).

86. GORFI-N, U., A. R. RAIOHW, T. J. DINICOLA, H. G. DRIVER, and
D. E. WTSTCOTT. Controlled atmosphere system laboratory studies
on celery, 71-22-FL (FL-120), September 1970 (AD 718 612).

87. GOULD, Y. W., and E. M. KENYON. Microwave applications to freeze
dehydration. Gaseous breakdown vs. electric field strength.
71-15-FL (FL-119), November 1970 (AD 716 985).

88. JOSEPHSON: E. S. Food preservatlon by ionizing radiation; report
to the government of Iran. International Atomic Energy Agency,
T. A. Report 638, WP/5/638, 20 May 1971.

89. KENYOn, E. M. The feasibility of continuous heat sterilization of
food products using microwave power. 71-8-FL (FL-118), November
1970 (AD 715 853).

90. MURRMA N, R. P., R. W. WINTERS, a. i T. G. HARTri. Gamza-ray
spectra of resottance neutron irradiated earth materials.
U. S. Army Cold Regions Research and Engineering Laboratory,
Hanover, N. H., Research Report 289, August 1970 (AD 714 220).

91. PAVEY, R. L. Fabrication of food bars based on compression and
molding matrices. Swift and Company, Contract No. DAAG-17-67-
C-0068, 70-67-FL (FL-111), June 1970 (AD 717 289),

92. POWERS: E. M. Microbiological contamination control in a con-
trolled environment facility (ChEF) for food processing.
71.-46..FL (FL-129), November 1970 (AD 727 670).

93. RAHMAN, A, R., and D. E. WESTCOTTo Quality of lettuce as affected
by refrigeration and controlled atmosphere systems during
transportation. 71..10-FL (FL-116), August 1970 (AD 713 958).
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FOOD LABORATORY

Te'Ahnical Reports (continued)

94. SWI)FT, J., D. MEO, and E. A. GOFFI. AP atmospheric steam super-
heatef for steam distillation of food antioxidants. 71-7-FL
(FL-109), January 1971 (A.) 720 212),

95. THOMAS. M. H., and E. WIERBICJ. Effect of irradiation dose and
temperature on the thiamine content of-ham. 71-44-FL (FL-128),
January 1971 (AD 726 380).

96. TOLLENAAR, D. The effects of varying ratios of minerals and
vitamins to calories consumed during food intake restriction on
physical condition of rats and man, Information from a rat
experiment and literature review. 71-21-FL (FL-124), October
1970 (AD 717 557).

97. TUOMYf, J. M., H. W. SHAFER, and L. C. HINNERGARDTo Effect of
freeze-drying conditions on the quality of spaghetti with meat
sauce. 71-35-FL (FL-126), March 1971 (AD 721 289).

98. _._, and '. C. HINNERGARDT. Effect of moisture on the
quality of freeze-dried spaghetti with meat sauce. 71-26-FL
(FL-122), December 1970 (AD 719 176).

99. WALKER, G. C., J. M. TUOMY, and C. C. WALTS. Investigation of
factors affecting the melt down of soft serve imitation ice
milk. 71-29-FL (FL-123), March 1971 (AD 721 287).

1000 UMINA, A., N. KELLY, T. EVERSON, and D. WESTCOTL Development of
a stable leavening system. 71-54-FL (FL-133), May 1971.

Journal Articles

101. BISHOV, S. J., A. S. HENICK, J. W. GIFFEE, I. T. Nil, P. A. PREIL,
and M. WOLF. Quality and stability of some freeze-dried foods
in "zero" oxygen heauspaceo J. Food Scio, 36(3):532-535
(1971).

102. BROCKMANN, M. C. Development of intermediate moisture foods for
military use. Food Technol., 24(8):896-900 (1970).

103. Freeze drying. Chem. Eng. Progr., Sympo Ser.
66(I00-): 51-61 (1970).
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Journal Articles (continued)

104. BRGCKMANNI, M. C. Water actvity as It relates to meat. Proc.
Meat Ind, Res, Conf., 1970, pp. 57-68 (19?0).

105. BRYNJOLFSSON, A.. and T. G. MARTIN; III, Bremsstrahlung produc-

tLon and shielding of static and linear electron accelerators
below 50 MeV. tcxic gas pr-duction, required exhaust rates,
and radiation protecclo-, int-umentationo Int, J. Appl. Radiat.

Isotop., 22(1):29-40 (1971).

106. CHASAR, D. W. A faci~e cian-_itative reduction in sulfoxides.

J. Org, Chem,, 36(4):613.614 (1971).

107. 6HOSE, T. K., 4nd J. KOSTICK A model for continuous enzymatic

saccharifica-ion of cellulose simultaneous removal of

glucose syrup. Biotechnol. Bioeng., 12:921-946 (1970).

-08. GRECZ: N., A. A. WALKER, A. ANELLIS, and D. BERKOWITZ. Effect

of irradiation Lemperature in the range -196 to 95* C on the

resistance ot Clostridium borulinun 33A in cooked beef.
Can. J. Microbiolo 17(c)135-l42 (1971).

109. HARRIS, N. E., K. R. JOHNSON, M. V. KLICKA, and D. E. WESTCOTT.

Contributions of candy :o nutrition in military feeding.
Mfg. Confect., 51(2):56-66 (1971).

110. HINNERGARDT, L. C., and J. M, 'UOMf. A penetrometer test to

measure meat tenderness. J. Food Sci., 35:312-315 (1970).
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